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INTRODUCTION 


Any computer system has an operating system. The user 
interacts with the machine via the operating system. 
An operating system (OS) is the software that provides 
an interface between the computer hardware and the 
application programs or users. An operating system is 
responsible for the management and coordination of 
activities and sharing of the resources in computer. The 
OS acts as a host for application programs that are run 
on the machine. As a host, one of the purposes of an 
OS is to handle the details of the operation of computer 
hardware. OS offers a number of services to application 
programs and users. Users may also interact with the OS 
by commands or using a graphical user interface (GUI). 

There are various types of operating systems, but all 
of them essentially perform the same functions. This 
Unit gives an overview of operating systems. Common OS 
include Microsoft Windows, Mac OS X, and Linux. The 
installation process of Microsoft Windows 10 and Ubuntu 
Linux operating system is illustrated in this Unit. This will 
enable the students to gain fundamental knowledge and 
skills required to install and configure Windows 10 and 
Ubuntu Linux operating systems. 
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CHAPTER 


INTRODUCTION 


As you know that, CPU is the main processing unit 
of a computer. It processes the data based on the 
instructions received. Even for a simple calculation, it 
performs a series of instructions. Also, operating the 
several peripheral devices attached to, the computer 
requires executing certain instructions. The computer 
system has several resources such as a CPU, memory, 
storage devices, and network devices. All these resources 
are accessed by several users and several programs. The 
CPU manages all these resources. 

A computer also requires a basic user interface to 
interact with the user and provides consistent support 
to the processor, memory, and devices. An operating 
system (OS) is a software that satisfies all these needs of 
the user. 

In this Chapter, we will discuss the components of 
operating system, the different types of operating systems 
and the functions of operating system. A brief description 
of some operating systems is also given. 


OVERVIEW OF OPERATING SYSTEM 


A computer cannot perform any tasks on its own. In any 
computing process, both the hardware and software 
work together to accomplish a task. This applies to all 
the computing devices, including basic calculators, 
watches, mobile devices, and any other gadgets which 
use hardware components as well as integrated software 
components. Different files which are interrelated and 
accomplish a certain set of tasks make up the operating 
system. These files are system level files which do 
scheduling, interrupting, data transferring, managing 
the flow of data, and are a low level software component 
of the computer itself. The standard definition of an 
operating system would be—an operating system is a 
set of program files which control the resources of the 
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NOTES computer system and allows the communication of 
hardware components of a computer to the software 
components of the computer system. 

An operating system is one of the essential and 
important software installed in every computer. A 
computer is useless without an operating system. The 
operating system is like a resource manager. It controls 
and manages all the computer resources including 
hardware and software. Computer system mainly has 
four types of resources. These are CPU or processor, 
main memory or RAM, secondary storage, and the input 
output devices. 


BooTING PROCESS OF OPERATING SYSTEM 


When you start the computer, it is observed that some 
initial text information is displayed on the screen. This 
is displayed by the firmware. The booting instructions 
are stored in ROM (read-only memory). Then the booting 
process starts. After booting, an operating system gets 
loaded in the main memory (RAM) of the computer. Let 
us understand the complete booting process. 

e When you power on the computer, the CPU 
(central processing unit) activates the BIOS (basic 
input output system). 

e The first program activated is POST (power on self- 
test). Using the CMOS (complementary metal oxide 
semiconductor) memory it checks all the hardware 
and confirms that they are functioning properly. 

e After that it reads the MBR (master boot record) 
in boot drive in accordance with the firmware 
‘bootstrap loader’ which is provided by the 
computer manufacturer. 

e Then the computer loads in the operating system 
in boot drive to the RAM. 

e Once this is performed, the operating system takes 
over the control of the computer and displays an 
user interface to the user. 


FUNCTIONS OR TASKS OF THE OPERATING SYSTEM 


The operating system is a large and complex software 
consisting of several components. Different components 
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Fig. 4.1: Resource management 


of OS perform specific tasks to provide overall 
functionality of the operating system. Figure 4.1 shows 
the interconnection between resource management in 
the computer. 

Operating system is a large and complex software 
consisting of several components. Each component of 
the operating system has its own set of defined inputs 
and outputs. Different components of OS perform 
specific tasks to provide the overall functionality of the 
operating system. 


I/ O Management Input/Output or 


The main functions performed by the operating 
Input/Output (IO) is the basic event completion 
process in any computing 


system are as follows: 

device. OS manages I/O 

devices and makes the I/O Interrupted 
process effective. It allows 
interaction with I/O devices Dispatch 
using commands. OS accepts 


inputs from the input device, Admitted 
stores it in the main memory, 


asks the CPU to process it, New Terminated 
and finally, provides the result 


to the output device. 


Input/Output 
or event wait 


Exit 









Fig. 4.2: Input/Output management 
Data Management 


In a computer, the data or programs are stored in a file. 
The data is managed by performing various operations 
on a file such as creating, updating, reading, writing, 
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storing, and deletion. These tasks are performed by 
using the commands of the operating system. Thus, the 
operating system functions for data management. 
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Fig. 4.3: Data management 


Memory Management 


Every computer has a primary memory (RAM). This 
memory should be managed properly for efficient 
functioning of the computer. Operating system loads 
the data and programs into RAM before sending it to the 
CPU for processing. The results obtained after processing 


are also stored in RAM 

before sending it to the 

output devices. After 

sending the output 

Process 2 Process 4 to output device, OS 
PRAE ph Jarts releases the memory and 

rocess 2 

makes it available for 

use to other programs. 

Thus, operating system 


utilises the RAM 
Fig. 4.4: Memory management efficiently to manage the 
memory for various processes. The activities of memory 


management are—allocate memory, free memory, 
re-allocate memory, and keep track of memory usage. 





Process Management 


Every job to be performed by the computer system is 
scheduled in the form of processes. These processes are 
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managed by the operating system. Allocation of a CPU 
to the processes and making the CPU free when the 
process is executed is also performed by the operating 
system. The process management activities handled by 


the OS are: 


1. control access to shared resources like file, 


memory, I/O, and CPU, 


2. control execution of applications, 
3. create, execute, and delete a process (system 


process or user process), 


oS 


schedule a process, 


cancel or resume a process, 


6. synchronisation, communication, and deadlock 


handling for processes. 


c 
Ready ———>| Terminated 


Fig. 4.5: Process management 


Device Management 


Operating system manages the 
peripheral devices attached 
to the computer system. The 
processes may require certain 
devices. Operating system finds 
the status of the device and 
allocates the appropriate device. 
Device controllers are used to 
control the peripheral devices 
and device drivers are used to 
control software components. 
The device management tasks 
handled by OS are: 


I/O Command 


on sory +] owe I | vo evce O Device 
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Fig. 4.6: Device management 


(1) open, close and write the device driver; 
(2) communicate, control and monitor the device 


driver. 


INTRODUCTION TO OPERATING SYSTEM 





09-Oct-19 9:59:39 AM 





Unit 2.indd 72 








File Management 

Every computer system consists 
of a large number of files. A user 
has to access these files whenever 


required. Operating system 
performs file management. 
File management includes 


storage and backups of the files, 
accessing files, handling files 
and their properties, performing 
file operations. Location of the 
file, size, its uses, and status 
are maintained by the operating 
system. Whenever a process 
requires a file allocation, then the 
file is searched and it is allocated 
to that process. Whenever the 
process is completed, then the file allocation is removed. 
Operating system also prevents the file from viruses 
or unauthorised access. The file management tasks 
include: 

1. create and delete files, 

2. provide access to files, 

3. allocate space for files, 

4. keep back-up of files, 

5. secure files. 


Fig. 4.7: File management 


Time Sharing Management 


Computer network allows the use 
of the computing power’ of the 
server to a number of users through 
network operating systems. In network 
environment, each user is allocated a certain 
amount of time to access the hardware. 
This access time is moved from one user to 
another user very fast so that every user has 
Fig. 4.8: Time sharing management a feel to access the computer for all the time. 
This time sharing management between the number of 
users of the computer hardware is performed by the 
operating systems. 
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Security Management 


In this, the security of one user is protected from other 
users. Operating system provides security to the data 
and programs of the user. User authentication, file 
attributes like read, write, encryption, and back-up of 
data are used by OS to provide basic protection. 


Deadlock Prevention 


In a multi-programming environment, 
multiple processes may try to access the 
resource. A deadlock is a situation when a 
process waits endlessly for the requested 
resource which is being used by another 
process that is waiting for some other 


resource (Figure 4.9). 


Virtual Storage 


In a multiprogramming system, many 
programs are located in the memory 
along with the operating system. Some 
applications require large memory as 
the whole program cannot be loaded 
into the memory. If the program is 
larger than the main memory, then the 
operating system uses free space of 
the secondary memory which is known 
as virtual memory and the secondary 
storage used for storing which is 
known as virtual storage. Virtual 
memory allows the execution of those 
processes that are not completely in 
the memory. 


Providing User Friendly Interface 


Resource A 
Process 1 


Process 2 Resource B 


Fig. 4.9: Deadlock prevention 
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Physical 
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Fig. 4.10: Virtual storage 


One of the important functions of the operating system 
is to provide the user interface. The user interface is a 
set of commands or a graphical user interface through 
which the user interacts with the applications and 
the hardware. There are two types of user interfaces 


provided by the operating systems. They are: 


INTRODUCTION TO OPERATING SYSTEM 








09-Oct-19 9:59:39 AM 


1. command line interface — CLI 
2. graphical user interface — GUI 


Command Line Interface (CLI) 


The CLI has a command prompt from where you can issue 

a command. The CLI accepts the text based commands 
 CAWINDOWS\system32\cmd.exe on the command line or terminal and 
executes them. In CLI, the correct syntax 
of commands has to be used, hence the 
commands need to be remembered by the 
user. CLI was used by the operating system 
of the early days. Operating systems—DOS 
and Unix are the examples of CLI. In using 
command line interface, the correct syntax 
has to be used. 





Fig. 4.11: Command line interface (CLI) Graphical User Interface (GUI) 


The modern operating systems such as 
= = - = | Windows, Linux, and Mac all use GUI. 
a tE GUI is easy to operate and user-friendly. 
GUI provides the ability to use the mouse 
or fingertips to navigate the commands. 
It becomes easy to interact with the 
computers. The operating system with GUI 
a | uses four components to interact with the 
Fig. 4.12: Graphical user interface (GUI) screen system. These are abbreviated as WIMP 
(windows, icons, menus, and pointer). 


Pointer 


TYPES OF OPERATING SYSTEMS 


Operating systems are normally preloaded on the 
computer that you purchase. But it is possible to 
upgrade or install the operating system on your 
computer. There are three most common types of 
operating systems—Microsoft Windows, Mac OX, and 
Linux. For mobile devices, such as smartphones and 
tablet computers, the commonly used operating systems 
are Apple iOS and Google Android. 


Microsoft Windows 


It is a graphical user interface (GUI) based operating 
system. A typical desktop image of a computer system 
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on which a Microsoft Window 10 is installed is shown in 


Figure 4.13. 

In this GUI system, all the programs 
or commands of the operating system are 
available in the form oficons, buttons, and 
menus. Everything within the operating 
system is clearly displayed on the screen 
by making a combination of graphics 
and text. Whenever we want to execute 
any command or program, then the 
corresponding icon needs to be clicked. 

There are various versions of Microsoft 
Windows OS available. Most recent 


an 


4.13: Microsoft Windows 10 screen 


version of Microsoft Windows OS is Windows 10, which 
was released in 2015. The earlier versions are Windows 
8, released in 2010, and Windows 7, released in 2009. 
Microsoft Windows is one of the most popular operating 


systems. 


Mac OS 


It is an operating system that is created by 
Apple. It is a preloaded OS on Macintosh 
computer or Macs. A typical image of a 
Mac desktop is shown in Figure 4.14. 
Observe that this operating system also 
has a graphical user interface (GUI). But 
the GUI of Mac OS is different from that 
of Microsoft Windows. All the commands 
and programs available in Mac OS are 
displayed in the form of icons or buttons. 
By clicking appropriate buttons, we can 
execute that program. 


Fig. 4.14: Mac OS screen 


There are various versions of Mac OS. Most recent 
version of Mac OS is OS X which is pronounced as OS 
10. The latest version released on 24 September 2018 
is Mac OS 10.14 and is named as Mojave (Liberty). The 
earlier versions of Mac OS are OS X 10.11: El Capitan 
(Gala) released on 30 September 2015, OS X 10.10: 
Yosemite (Syrah) released on 16 October 2014, OS X 


10.9 Mavericks (Cabernet) released on 


22. October 


2013, OS X 10.8 Mountain Lion (Zinfandel) released 
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on 25 July 2012, and OS X 10.7 Lion 
(Barolo) released on 20 July 2011. 


Linux 


It is a family of open source operating 
systems. It means that it can be modified 
and distributed by anyone around the 
world. Earlier OS that we have discussed 
such as Windows and Mac OS are 
proprietary software. It means that they 
can be modified only by the company 
Fig. 4.15: Ubuntu Linux OS screen that owns it. Whenever you want to use 
proprietary software on your computer 
system, you need to purchase it by 
paying a cost so that you can get a user 
license. Linux is a freeware, meaning 
that you need not to pay any cost and 
you can use it on your computer system. 
A typical desktop image that runs Linux 
is shown in Figure 4.15. Observe that 
Linux is also available in the form of 
GUI. Every program in the Linux OS is 
displayed in the form of an icon, button, 
or graphics. By clicking on the icon or 
button, we can execute that program. 
There are many distributors of Linux, for 
example Ubuntu, Linux Mint, Fedora, 
Suse, Red Hat, and so on. 
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Fig. 4.16: Multi-programming with three programs 


CLASSIFICATION OF OS 


Task 1 Operating systems can be classified based 
on the following: 
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Multi-programming OS 


ü 
In this, two or more programs are executed 
Excel simultaneously by a single processor. It is 
Fig. 4.17: Multitasking with three programs used in a multi-user environment. 
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Multitasking OS 


It is capable of running several tasks or 
programs at the same time. Most of the 
present operating systems like Microsoft 
Windows, Linux, and Mac OS are 
multitasking operating systems. 


Multiprocessing OS 


It supports running a program in more 
than one CPU. Two or more processors 
(CPU) are used to control the different 
activities or execution of many program 
instructions simultaneously. Servers are 
designed to support multiple processors. 
UNIX is an example of multiprocessing 
OS. 


Time-sharing system 


In this, the processor is shared among 
many users. The CPU switches so rapidly 
from one user to another, that every 
user gets the impression of getting the 
services of CPU for all the time. 


Multithreading OS 


This has the ability to divide the process 
into sub-processes known as threads 
and execute them concurrently. Threads 
are individual processes that execute 
simultaneously in multi-tasking OS. 


Batch processing OS 


In this, similar jobs are grouped together 
for processing. It consists of programs, 
data, and system commands. The time 
taken between job submission and job 
completion is very high. It is suitable for 
programs with large computation time 
where user involvement is not necessary. 
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Fig. 4.19: Time sharing system 









Fig. 4.20: Batch processing 
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Examples are payroll, 
forecasting, and statistical 
analysis. 






Online processing 
operating system 


Transaction 
processing 






In this, transactions are 

processed immediately 

| seca. and output is provided 

to the user. Most of the 

Fig. 4.21: Online processing present systems use 

online processing. Bank 

transactions are an example of online processing 
system. 


Real-time OS 


This method receives data, processes it, and returns 
results quickly to affect the functioning of the system at 
that time. It is an online processing system where the 
processing time is critical. Monitoring and controlling 
nuclear power stations, rocket launching systems, are 
examples of real time systems. 






Classification of OS based on User Interface 


As we have already learned, there are two types of 
user interface. One is command line interface (CLI) 
and other is graphical user interface (GUI). The 
operating system is also classified on the basis of 
user interface. 


Classification of OS based on Mode of User 


Under this classification, the OS is classified as single 
user or multi-user. 


Single user OS 


The majority of small microcomputer based systems 
have single user OS, which allows a single user to 
operate the machine in an interactive mode. It allows 
only one user program to use the system. MS-DOS, PC- 
DOS are single user operating system. 
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Multi-user OS 


A multi-user OS allows two or more users to run 
programs at the same time. The multi-user OS shares 
computer resources among these users, allowing each a 
small slice of the processor time. This concept is known 
as time sharing. Example of multi-user OS are UNIX, 
LINUX. 
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Fig. 4.23: Multi-user OS 


COMPONENTS OF OPERATING SYSTEM 


We identify the operating system by its user interface. 
The look or initial screen of various operating systems 
looks different, but architectural view of the various 
operating systems remains the same. There are 
essentially three components of operating system as 
described below: 

1. the device driver 

2. the kernel 

3. the shell 


The Device Driver 


This component is close to computer hardware. The 
device drivers are required for proper functioning 
of the devices attached to the computer system. 
These drivers can be installed or uninstalled as 
and when required. The Kernel uses it for operating 
and controlling. 
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nel The Kernel 

Tt Tt Tt 1 Tt It is the core of the operating 

system. It performs all the 
oer eee) Pee a ae major functions of the operating 
system. It manages resources, 
controls program execution, and 
schedules program execution. It 
is the main operating system. It 
detects the new hardware when 


attached and installs the device 
driver for it to function properly. 


The Shell 


We identify the operating 
system by how the shell looks. It provides the user 
interface to interact with the kernel and hardware. 
There are two types of user interface— command line 
interface (CLI) and graphical user interface (GUI) as 
explained in the Chapter earlier. 











Hardware 





Fig. 4.24: Components of OS 


THE FILE SYSTEM 


The operating system provides a file system interface 
to secondary storage. A file system contains files and 
directories (folders). Directory is a container that 
may contain files and other directories known as 
subdirectories. A file is the basic unit secondary data 
storage on computers. Any data is stored in a file in the 
file system. The file has two components, file name and 
extension. File system that is stored on the disk may 
have a large number of files and/or directories. Every 
file system starts with a root directory. 


Check Your Progress 


A. Multiple choice questions 


1. Operating system loads in 
(a) RAM (b) CMOS 
(c) ROM (d) CPU 
2. What is an operating system? 
(a) Collection of programs that manages hardware 
resources 


INSTALLATION TECHNICIAN— COMPUTING AND PERIPHERALS — CLASS XI 





Unit 2.indd 80 09-Oct-19 10:00:03 AM 


Unit 2.indd 81 


10. 


(b) System service provider to the application programs 

(c) Link to interface the hardware and application 
programs 

(d) All of the mentioned 


Which operating system allows multiple users 


simultaneously? 
(a) Multi-user OS (b) Multi-tasking OS 
(c) Real time OS (d) All of these 
Logical extension of multi-programming operating 
system is ; 
(a) time sharing (b) multi-tasking 
(c) single programming (d) Both (a) and (b) 
When a computer starts, operating system checks all 
the and loads their drivers so a user can 
work properly. 
(a) programs (b) devices 
(c) drivers (d) network 
creates a link between a user and the 
computer. 
(a) Device driver (b) Utilities 
(c) Operating system (d) Image view 
Multi-processor system has a 
(a) small system (b) tightly coupled system 


(c) loosely coupled system (d) macro system 
Which one of the following error will be handled by the 
operating system? 
(a) Power failure 
(b) Lack of paper in printer 
(c) Connection failure in the network 
(d) All of the above mentioned 
By operating system, the resource management can be 
done via ; 
(a) time division multiplexing 
(b) space division multiplexing 
(c) Both time and space division multiplexing 
(d) None of the mentioned 
is the most popular type of operating 
system for personal computers. 
(a) Linux (b) Unix 
(c) Microsoft Windows (d) Mac OS 


B. Fill in the blanks 


ibe 


Microsoft Windows is a graphical user interface (GUI) 
Mac OS is an operating system that is created by 
Linux is a family of operating systems 


In multi-programming OS, two or more programs are 
executed simultaneously by processor. 
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NOTES 5. A multi-processing OS supports running a program in 
more than one 


6. The similar jobs grouped together for processing is called 


7. Bank transaction is an example of 
processing system. 


8. A multi-user OS allows two or more users to run 
programs at the 


9. The look or initial screen of various operating systems 
looks 


10. The kernel is the core of 


11. The shell provides the user interface to interact with the 
kernel and 


12. The operating system provides a file system interface to 
storage. 
13. A file system contains files and 


C. Short answer questions 

What is an operating system? 

List the various types of operating systems. 

Describe the booting process of the operating system. 
List the main function of the OS. 


What are tasks of the operating system? 


Oe ae 


What is an interface and why it is an important aspect in 
the operating system? 


“ 


Describe different types of operating systems. 


4 


Discuss different categories of operating systems. 
9. What is single user and single task OS? 
10. What is single user and multitasking OS? 
11. What is time sharing? 
12. What is a multi-user OS? 
13. What is a multiprocessing OS? 
14. Give one example each of OS using CLI and GUI interfaces. 
15. What do you mean by a CLI interface? 
16. What do you mean by a GUI interface? 
17. What are the major components of an operating system? 
18. Why is the file system important in an operating system? 


19. Define real time operating systems with an example. 
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